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MISCOHSIJI RES£/«CH AND K¥£LOP»CllT 
CENTER FOft CO^HiVE LEARIiIWi 



The session of the Kisconsir. Research and Develc^«ent Center 
for ^^cnI•lve Learning is to helf learners develop as rabidly 
and effectively as possible their ix>tential as hi^an beings 
and as con«:ributir.9 fs^e>ers of society. The R4D Center is 
stjrivinq to fulfill this goal by 

• conducting research to discover pore about 
ho« children learn 

• developing ii^roved instructional strategies, 
processes and materials for school administrators, 
teachers, aj:d children, and 

• offerina assistance to educators and citizens 
which will help transfer the outcomes of research 
and development into practice 



PROGRAM 

The activities of the Wisconsin JUD Center are organized 
around one unifying theme. Individually Guided Education. 



FUNDING 

The Wisconsin R&D Center is supported with funds from the 
National Institute of Education; the Bureau of Education for 
the Handicapped, U.S. Office of Education; and the University 
of Wisconsin. 
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K^,..r.t ^v— >.3uest^ wr.irrea^ jijt^re^ ar- r>_r^ easily reri^- 

-.--12, iir -rir^ir.a* v'i, aS:>::r.ai<'i. and rc^r^llei tr.ar. thvir 7:rres:or.3ir.q 
verL^. .ac^:?. this is not the rase m rcncei t acquisition utilization 
tasks. If such evidence is interpreted m terms of a -frequenc% thecry" 
^ersi^c'^tlve, cr.e wcxali expect the typically oLtamed frequency 3'^<;»enc 
differences Let-een pictures ar.i words to Le reduced if -cor^eptuai" fre- 
quency : 
experuaents. 



jTs^nts are required. Tnis expectation was confinsed m three 
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INTRODUCTION 



. i.^rissir.aticr. learr.i.-.s lasc.i rf. ?sowc 4 Paivic , l^^i: Rowe, 
:^-:7 w-:ier I Lt-vir., :?-3; i-.ay =c attritutahle to sufcje-.ive frvquencY 
dif:c-r. r. asscriated -ith the v-c tyf-&3 of aateriai. I- a series of 
.'x5^-riscTt5 m which iteias wer-. presented with varying frequencies (generally 

f...^ ti-^.-£>, wc have fsuTid t:.at lists consist ir.g cf pictures 
^rLi^re fr- r^er.cy 3udgr)er.t ptrf orriance which differs froc that : rod-jced by 

- r^.- jtmc of the verbal l.irels of those | ictures {Ghatala & Levin, 
1375^ - V-Ii I'.ataia, Levir. i Wilder, 1973). In particular, : ictures are 
-c'5is*-"^v -idced witr. less variability and with greater accuracy' than 
wcrds. Thecretically. such .;,ict-re-word differences m subjective frequency, 
-o!r>i--'--d W-" th" tt-r.et.= of fre--er.r/ theory (Ekstrand, Wallace 6 Underwood, 
1^6-' '/-ould he sGffijient to ircou'nt for ricture-word dif forer.ces in dis- 
''•r-'u-i;r. l-arr.m-: a:.i, ir.dced, they arc (Levin, Ghatala 6 Wilder, 1974). 

In .-..".trast to these results, however. Levin (1974) has concluded t.hat 
althcuah r,-icture-c.vtr-«ord effects have been refeatedly dtasonstrated in 
'Isk^ denandmc iter, recognition, item discriroination, and item recall (of. 
Pa'V'o --^71), '^hev have not beer. oJDtamed m tasks involving the formation 
■ '"u'l'liza-c-n cf concertual iat-:acries. It is possible that the unique 
:^-r-:tihle feature^, of a i icturo r^y interfere m some way with the formatior 
\f sr-^-.-icallv Lr.ader (g-cnerally nsore abstract or inclusive) concepts. 

The three" exierimer.ts re: or ted 'nere were conducted to determine whether 
'.j-.v.j-s v',uld extc-.-.d to frvJuency judgments of categories. That is, 
-v-r^ -h'^j-^r: ictures are ncre easily rec-oanized and discriminated in com- 
:ari--''-. -'-."xr vcroal cour.tcri arts , does the si-ecificity of pictures 
' T -'-ir j...-.;-.atinc: perc^Ltihl-- features prevent subjective frequency units 
fror. r-r.- rallzing a-ross different category instances of the same category? 
V -■x:.erin--r.ts i and 2 we utilized narrowly defined categories (e.g., boot 
33 r,.3«',t-d fay a cowboy boot and a ram boot), whereas in Experiment 3, 
ir a-, effort to establish the cieneraiity of our results, we used somewhat 
broader concepts (e.g., clothm^^ as represented by a shirt and a dress). 
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EXPERIMENTS 1 AhD 2 



i^ETHOD 

Z-^si<zr, and Materials 
— ■ — ' 

Tr.i.' desiar. resisted of -i^xj eraoentai ror.diti^rs as defined by 

-r.e . _rx ir.atisr. - f vwc t/iics cf sti!rui-:s natcnals IPutures vs. VSords) and 
iwc li.i -y^^'S (Lrr %tegcr:.zed vs. Categorized). 

tr.e Jr.cateacrized Picture ccndit ion, t:;e stir:uli wore 44 ime ^awmqs 
f^r.:.liar i^L^ect.; (e.g., a ram Loot, an alam clock, a f amhcuset - f In Jthe 
Vnratei;crized Word condition, the obTects' printed verbal lab-els were \ised 
"rain bcx^t," "farr. house"). In each condition, 34 of the items were randomly 
Jistnrjuted among the 4 frequency levels represented m the study list. The 
12 reraming stimuli were used as filler (or zerc-f requer.c>-^ items on the 
test list. The study list consisted of 16 pictures (or vords) presented once, 
? -^r'^'^ser.ted twice, 5 i^resented tnree tines, ana 4 presented four times, 
rciultmc m a total of 65 study presentations. The order cf study presen- 
taticr.s was rando-, 5ur;ject tc the restriction t:iat items with multiple 
occurrences were distributed equally m each e;:ual-5ized section, with the 
nurLer cf sections determined by tne frequency. Thus, an item presented 
twiL^; occurred once m each half of the li&t, an item presented three times 
a-^Lcared m each third of the list, and an item presented four times appeared 
^r. -j.:n u:uarter of the list. The same item never appeared m ad3acent positions, 
^f tne 10 items occurring once, 4 were randomly assigned to each quarter of 
the list. Tne test list consisted of the 34 study list items plus the 10 
filler Items. The order of test presentations was ra^.dom. 

In tne Categorized conditions, the stimuli consisted of different instances 
fror. tne object classes represented m the Uncategor ized condations. That is, 
for Items presented once on the study list, a different instance of the same 
category appeared on the test list {-e.g., a cowboy boot during study and a' 
rain boot during test). For items presented more than once during study, a 
different category instance appeared on each study presentation as well as on 
the test list (e.g., a "two" item consisted of an electric clock and a grand- 
fatner clock during study and an alarm clock during test) . The order of study 
and test presentations m the Categorized conditions duplicated that of the 
Unca tegor ized conditions. 

The line drawings were photographed and mounted, one to a slide. The 
word pairs (modified nouns) wer^ typed in primary type, photographed, and 
mounted one to a slide. 



Subjects 

In Experiment 1 the subjects were 120 sixth and seventh graders from an 
elementary school in a semirural Wisconsin community. Within each grade, 
subjects were randomly assigned to o»ie of the four experimental conditions. 
Fifteen sixth and fifteen seventh r^raders were thus assigned to each condition. 
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Ir. Exvericier.t ^ rhr ^ui :ejts were 4d volunteer^ fr.r a:, ir.tr. rurt ry tsychcloqy 

jlass at the J-iver.-ity -^f Colorado, who^ere f i-1 1 1:.- a -rs^- req -:ires»ent. 

Twelve surrects were rar.doi»2v assiqned to ea^.-r. tr.e f::ur vx: • riner.tal 
conditions. - • 



All sjx^ccts '*..-rc- tested individually, wit:; the .^lidc-t- : ri'-^er.tec it j 
S-se-. rat^ All suL:cct5 were told tr.at they ycr-^\± Le <h vr. jvvc-ral it-^ns, 
^jont -^-^icr. Woula o;r:uir niore than cniv^/ ar.d tr.at thtry sr. -ili : ay cli > 
attvr.tiori tocause later they would be js.<ed jjesti. r.s .iir .^t tr.e it-ns. Tr,i- 
oub^e-ts ir. the Categorized conditior.ii w^rc tol:i that rcictit^sr.s vculi cor.h^iiit 
cf different mstanros ..r the same categusry. Mcri-ov^r, *r. t:x: erinent J 
^uh'crts in the Ca tec^ri zed cor.ditions wero irifv>rz-_-i tha*. t:.- :r sui^St- juer.t tas/. 
would he tc estir»ate the nujnber of tinies each rcit-'Cor\' had ivvr. : resented 
(cjir.ce mfcraation ohtamed in Experiment : jtnd m i s:uLse Vi' exLerinent 
indiwated that the task was too difficult without this additional instruction). 
A sarnie item api-rcnriate for each condition W35-- r resented rrior tc adminis- 
tration of the actual list. 

After viewing the study list, subjects worv aiven the :s| : rcj riate test 
at the same rate. The subverts were instructed t resr-ond to 

iten, guessing if uncertain, by saying the number cf tines that the item 
(or oategory, m the case of subjects in the Categorized oonditionsl had 
previously occurred. They were told that some iten-s {categories) would be 
^resented tnat they had not seen before, and for tnese stimuli they were to 
respond "zero." To hel: clarify the task, the i revious sai^i-I- item was 
re- presented. 
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RESULTS AND DISCUSSION 

The dependent variable consisted of the number of c-^rr^ Tt freouc: y 
ludgments made by a s-objeot across the 44 test list itcns. The results f' 
eaca experimef.t, expressed as percentaaes and broken down a cording to th^ 
type of stimulus materials (Words or" Pictures) and list (nncateqorized or 
Categorized), are presented m Table 1. For each experiment, separate 

TABLE 1 

FREQUENCY JUDGMENT ACCURACY IN EXPERIMENTS 1,AND 2 
(MEAN PERCENT CORRECT) 



Experiment 



Uncategorized List 

Pictures- 
Words 



Categorized List 



74.9 83.5 
57.2 . f^7.6 

(88,3) " (71.0) 



Pictures 
Words 

(134.7) ' (235.5) 



48.9 59.1 
44.5 52.1 



ERsJjC Note: Pooled variances are in parentheses, ^ 



: 1 _-t - ri j r.: -sr^^-^^r.s were :r«dae vuji* Ly^^j-. r.a.-..j. 

-v-»l^-it i *it:* i - -Tr. Cor.3iit*r first the Uncateqor i r^^d list. In beth 
ex: *-r «nc:-t.^ .~ ^ ,-t ;.r: the Picture ronditiorj were more, accurate than were 
::. t.-v Wcri - r.diti.:., t .^8} - ^.31 and t (22) - 4.62 resji^-ctiveiy . 
Tr.ic- f.T.iir.v; joi : iLcr^t- 5 t:>.' ti^ri.'ally cbtaincd j icturv-'ver-word effect 
in fre juency ^udgEent tasks (cf. Ghatala & Levin, i974) . When the CategoriZc-d 

iata are corsidvred, howev-r, thef-? is no evidence -.f the effect, t ibci) = 
1.44 aiid t {ZZl 1.12, ir-.-th - .IC. 

T: • iatj :r K:-:; • r : r- :.r 1 2 :-j4:--st thti- u^ai 1 iJvi.-.t.i^*- 1 ; i -t.ir*. -^ 

V : ^. ^ - in fr- ^-1' rcy i . _;r .r;.:.^*: : . n wncdt <»q<jr uzi-.i l;^; :isa]:e:irs ^h* ;. 

: * '^1 fr -c'^v- - V --i-~vnt. ir- r^;^irvd (Catt-ne.r i : I.-t,). B^fwr-^ z^-^ird- 
- 1: _f :if:vr-.n,- -t. t la'^'^r :;onivt2on -u^ r,. ,:!.ir.%jf ul , ::'W-vcr, wo 
r-; t r.._ ^ ; wSrJii, il itie^; . In th*- f:r t : la^^e, :t c.^uln n^- 

thv _ 1 ^: : f : ^ i:,*: : , f f er'-nce^^ were due t' ir. effective *'flccr" 
r- r which r- .:lte': tr ;r / iti-q^r ized subjects ioarnmq little or n^'^thinq 
i^r.-.: - 1 -.iv 1:.-f" : r-^svr.tat i . Howov^-r, ir* view of th*. fmdinq tr^at the 
r ii.ir^ l./Vvl :>f ; f ji r>ar.ce f^^r tr:e subiects m thr- two •.-xf er imei.ts wai; 
44.: :'.r.'*-r.t 'sc: TjcI-- !■ — </:\.jr. re; r-sents a score well above (£ • .01) the 
s -y^if'^. "jnarce" Iev»-l^ (24." : «_-rcent or 3(^.4 t ercont, assuininq either .i f^ro- 
T -r::-:-:-! the tinul q-.-^ - .i:. ; struteqy reside-, tivelv) --triert- is reason to 
i:sr. this :ir ir^^ -r.t . 

:t .r^ald alst> he .jrq-i*^i tr.it sur_o*.cts viewinq th^.- cateiorized list ot 
A rz r-.-eiVt:-/. jr. ijir jjvjr.t j 7^ '>ver subjects viewirsq pictures in tnat for 
t; --r t; • tarq-t c.ite;ory Wj-. -x;iicitly ixj>inted out with each m^t^ricj (e.q., 
" / f',--. t," "rt;- L'^k" t" ■ , v.'.'>r^as for subjects qivei- the cat*, Jorized list 

'.Jtjr- - the "ari-.t :ate:Jory sad tc t-^ d*^duced. Indeed, certjin : ictures 
^v-r. ^:at*jr<:or ^ z-_-ci in t.ne int'.r.ied earner and/or could not be unambiciuously 

a- -ia*:-vi Aith ^r.lv v:.e it^-q ^ry r^y sor.c subjects- Nnte, however, *:h.at this 
* x: : ii.-it L-.n not c^^r,; l-t-rlv ^Jtisf^tory either. If Cateqorized sub^-cts 
qiv- .n thf. word ] i .t r*_'li\d r^amly on tr.e second word in each pair, then their 
iv-ra^-e r ^jrformar."*'' sr.ould closely apiroximate that of n'ncatc-gorized subjects 
: iv-r. t-i^^ wcrd list wnich, as nay be seen in Table 1, it did not (a weiqhted 
a ;ros:.-ex:'eriment averaq*^ of 4G.7 [percent correct in the Cateqorized Word con- 
iiti v^r-us (0.2 rerc*-nt correct m the Uncateqor izod Word condition). On 

sth*. r r:and, -ir.ce there nav he an element of truth to the abov^ sr eculat i on , 
a tr.ird ^-x:er inert /^as conducted with r ew materials. As will be seen, the nt)w 
materials also permitted an assessment of item and cateqory frequency judqments 
based on a common list. 



r: -sr^snr.s were r-dde cr: each list tyie. rJach . coa^sari son was 
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METHOD 

✓ 



•The 5\J3'ec^s w- re recruited fron ti.e same poal as those servma ir. 
Exrcrinent Z. r c rty->iiqhc sjL'erts .were equally divided aj!K>r*g word arid 
•-ijture stir.uj.i ir. either an I ten Jud^tent or a Category Judgment ta'^k. All 
5uc'*>.t3 were tested individually. 



Materials ar:^ Procedure 
7 — — z 

• ** SiKteer. category' labels, and, from one to five of the most conrnwn instances 
of eacn, w'^re selected pV. tne casis of the Batti^^nd Montague (1969) category 
'-.crirs. Thus, categories s\l%jr. as clothing, furniture, vegetables , imsical 
ms.trjrcnts, and the like were included. Slides consisted either of line 
drawir.gs repres^^-ntirrg the category instances or of single words representing 
then -0.7., "shirt, "dress") - 

The sar.e study list (cor.oistir.g of either words or pictures) was shown to 
3'jL^- "t- rerfornn'-: both ta£-:3. Tn-^ Tist contained 67 item presentations, 
c-ji. ..f *:ne 1'2 c.jt'_gor les differinc with respect to J^he number of instances 
r*^,: r-_^'jr.tinq it .1; d tne r.jnbor of repetitions of each\ instance . For the study 
li.*., o-.tweer^ one and^four different instances coir»bined with between one and 
fcur ':xp.jsurGS each instance (detemmed according to a prearranged .format) 
wen randomly allocated to the 16 categories. For Example, the categoiry tools 
wa^ repri5^entod by the single instance "hammer" which was presented only 
one--. It; contrast, the category toys contained the single instance ."doll" 
wnun wa. r.resented four tines; and the category vegetables contained the 
irfstanctj "carrot" i^resented once, 'oean" presented once, "peas" presented 
once, and "corn" presented three t-nes. As in the first two^ experiments, 
repetitions (of both items and sar- -category instances) occurred in different 
segments of the list. 

Follov/mg study, the- subjects :>erforminq the Item Judgment task were 
presc-nted witn a 32-item list (including 16 "zero" items from previously 
seen categories, e.g., "celer-/" fr:-n the vegetables category) and were asked 
to estimate how. many times each instance had occurred on the study list. The 
subjects performing the Category J-dgment task had been initially provided 
with a list of the category labels to be represented, as well as apprised 
of the nature of the list and their task. They were presertted with the ^16 
"zero" Items and asked to estimate how many different instances from each 
category had been presented (ignoring repetitions- of the same instances). 
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RESULTS 

Ir. the Iteir Judgment task, subjects viewing pictures were ir.ore accurate 
can average of 86.7 percent correct) than those viewing words (69.3 r—"f^ 
t ''2.:) = 4.52, confirming the previous results based on different m 
Als^^in support of the earlier findings, no difference between suhj^ 
.^own natures (57.8 percent) and words (54.7 percent) was detected on the 
rateqorv Judgment task, ti < 1. Once again, it cannot be argued that the 
.i-r-.^r i-ask wS- simplv too difficult, inasmuch as the mean performances more 
-a-'\^oubled the computed "chance" level of 25 percent. No other interesting 
results emerged when more tine-grained analyses of the data were conducted, 
i.-e., when the item vs. category repetition information was examined. 
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GENERAL DISCUSSION 



The present research provides evidence that picture-word differences in 
subjective frequency accrual (see Ghatala & Levin, 1974) may be restricted 
to nonconceptual tasks. In particular, the superiority of pictures over 
words on an instance recognition task disappeared on one requiring instance 
classification . In the usual (nonconceptual) frequency judgment task, it 
nay well be that (following Paivio, 1971) with pictures, subjects are encoding 
uniGu:^ r^erceL->tual mforrndtion in addition to the verbal^ information elicited 
by tno pictures' labels, and that either or both of these codes may be re- 
evoked by the test stimuli. 

In the conceptual frequency judgment task, however, subjects benefit 
not from the particular characteristics of stimuli but rather from the 
generalized, more abstract features which form the basis for classification. 
These abstractions are probably most easily represented by a verbal code (but 
see Rosch, in press). Thus, on such a task, pictures lose the advantage of 
perceptual uniqueness that operates in item recognition tasks. (Note, 
however, that the finding m the present experimeitJts that pictures were n^. 
worse"t?ian words m the category judgment task suggests that subjects are 
able to switch their attention from the pictures* dominant perceptible 
pro::ert I'-'^s to those more abstract features necessary for efficient conceptual 
frequen udgment Lerformance . ) 

It is worth noting that the slight (though statistically nonsignificant) 
advantage of pictures over words m the conceptual tasks of the three experi- 
ments IS in contrast to results of various concept acqu si^ion and problem- 
solvmq studies where the difference is freciuently significant in the opposite 
direction (see Levin, i974) . However, m such studies, the nature of the 
task— Hi particular, the nature of the relationships among stimuli— is 
usually not made explicit to subiects (e.g., Runquist & Hutt, 1961; Deno, 
1968), unlike the i rocedures adopted acre, especially those for Experiments 
2 and 3. Extendin.i this contrast m the other direction, it has been reported 
that pictures may even facilitate certain conceptual activities (e.g., prose 
comprehension) when the pirtureb are used in conjunction with verbal materials 
(see, for example, Bransford & Johnson, 1973; and Levin, 1974). Thus, the 
finding that pictures are not facilitative when used instead of verbal materials 
(as was the case nere) is not mc^ ^atible with the prose comprehension 
findings (for supporting data, sec Levin, 1973, and Harris & Rohwer, 1974). 

Finally, some extensions of the present results are clearly indicated. 
Would, for example, picture-word differences diminish on a discrimination 
learning task that capitalizes on the conceptual relationships among stimuli? 
Some preliminary work by Ingison and Levin (in press) may even serve to 
frame this question within a developmental perspective. Since young children 
are influenced relatively more by the dominant perceptible characteristics 
of pictures than are older subjects, the largest picture-word difference 
reductions on such a task might bo expected in younger populations. 
In fact, the presently available empirical evidence (e.g., Wohlwill, 1968; 
Hollenberg, 1970) is consistent with these speculations. 
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